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PROBLEM TO BE SOLVED: To reduce effects by local defects and reproduction failures at a training data 
field where reproduction clocks are phase corrected. 

SOLUTION: The disk-reproducing apparatus reproduces a disk 101 where phase information as a 
reference for generating clocks is formed on tracks. The apparatus includes a clock-generating means 110 
for generating reproduction clocks based on the phase information, a clock phase-correcting nr^eans 112 
for correcting a phase of the reproduction clocks, a calculating means 111 for calculating a correction 
amount for correcting a phase difference of the clock signal corrected in phase by the clock 
phase-correcting means 112 and training data, and supplying the correction amount to the clock-correcting 
means, and an error-detecting and correcting means 109 for detecting and correcting errors to blocks 
including at least one or more training data. When a data block is to be reproduced, an initial phase value 
supplied to the clocks correcting means 1 12 is changed in accordance with the result of the error- detecting 
and correcting means 109. 
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u-j^ \zn b 0 ©«itb&u:friES:fT ^ ^ 0 ^ttsfriE 

(n>l) ^^iiJLfefi:ffi®Vi-rn*^-efe^Cl<i:Sr 

(VCO) <&-&tf&ffil^^;i/-y«CT«lfiic$n^<i:* 
{C, H(JEi7D>;/i7{a4gffijE^g}:75tvCO'^<DSi|1»«flE{C 
:i-7-fey MISVCO'V««&*n 

to 0 0 1] 

[0 0 0 2] 

[0 0 0 31 02«. ^^i^D .y^V-i7x5tJKfi£$nfe 

\z\%. mmi^o)m *<R^^otf v^Tjgfigs 

[0 0 0 4] ifju-zft7>i^±tz\t. m2iz^rjio 



\Z. ifOyi^-r—i^ (FCM : FineClock Mark) 

mzm^xoizm^^tiT^^^. ^.o^, i/'ju-y±<^ 

[0 0 0 5] 7^-3'®gB®*fctt??±l^fC, a^t^^Fc 
JUX^i^tSt^ViTPLL (Phase Locked Loop) |b]!^ 

[0 0 0 6] i.7f>^Vf3.i)^<b. ^<Dj:o\zi^^iiLmmmz 

[0 0 0 7] ^CT, l-:><Di7ayi7-r'-i7 iii^ayi/ 
■7-i7\zt}^^nit7'-^mm (segment) *E®*<fl:<!: 
LT. *(tSf2©#«5: (i^8e)5"^'Xi'{CE©5nTVi^ 1 

(DifLmmm^no^oizfi^nx^^^. 

[0 0 0 81 ClG)^tCOViTMfClft§^f S2©J;-p 
IC. T'-f Xi7tCttfiiUSEtt»Ci/;U-:^ (Groove) *5J;lX7 
>H (Land) A^JgfKSnT^O , SSfC. i';!/— 
>H±lrtt, — ^iHlgAftlCFCM (Fine Clock Mar 
k) *i}gfi£$nTVi-5. CCT, abSFCM35^5.^^C®F 
CM^X^±^if^>h (Segment) tU, — -rJWffiS* 

O0!):/D«yi77jt;^^$n-5. mEya-;/i^lc^*b 

iTiE w^*i#in ^nxm^^n^o 

[0 0 0 9] 0 3tt, :;^D-yi7 (Block) (Dm0Zt:7RT 
mx$>K). ^-iLif^yhit. 5 3 2DCB (Data Clock Bi 
t) <JD7'-i'ft«r#-r«. FCM*ifJOaTe.n«FC 
M^W-^WHttl 2DCBtC^^5fnTl^S. 

[0 0 10] S^:7U— Atf'(^5fe^-fey^> h (Segment 
0) ^^^U-AWZ KU';^Srs2@i-r-5fc*®fcC0 
TKU;^«OK»tt. TKUX7-f— ;H-* (Addr 
ess) lC*3tiTy;t'-yS > Kcon-ffliI©M®^7 

■$it^Z.ii\ZJ^ onions, t£td. ^m±.ify->h (Se 
gment 0) ®T K 7 w -.'I' JtlK^mJCJ; 

[0 0 11] 5tffijiv6>2#a~3 9#BWfey/>h 
(Segment 1 —Segment 3 8) tt, 'Vy ^— :teJ;tK3L— 

pt>f> (Segment 1) FCM7^— JUK (FC 
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M) . :/U5-f h7^-;UH (Pre-Write) . ^v^V 
-f'-;i'K (Header) , x-:5'7-r H (Data) . :1?X 
h^-r h7^'-;^H (Post-Write) *itiJ«3^Te.n 
•5, ^fc. ^3#B~^3 9#B (Segment 2 ~Segnient 
3 8) tCtt, VCUy^-)VV (FCM) . :/'j7'fh-7 
JUH (Pre-Write) , f-'S^y -< (Data) . 
51^7. h7-f h:7w-;i/H (Post-Write) Tj^fdOSX^ 

[0 0 1 2] :^U^'f h^-r-JH^ (Pre-Write) , ^ 
^^"7 —JU K (Header) . -x— 5'7-i'— ;i'F (Dat 
a) , TPT. h ^-l" h 7 — ;U H (Post-Write) ^ 

[0 0 13] ±I2&7^'-;1/H<0|^, T'U^'fh (Pre- 
Write) y ^—)VY^\Z\X'T—-5'(r>m'^^\^^7n-ttzit>(r> 

^^nif->. "0 0 11" (o^—i'm^m.-^n 

Tl^J^h^'fh (Post-Write) y^—)V\^\Z 
« "110 0" ®5^-iS'*<E@$n-5. $?>{C. 5^—^ 

:7 ^ -)V Y ^g^y-T.*^ ©a.-- If {c5t* L 

-^') tt. "110 0" ©T'-^'^r^f^HlSlSOjg-rc 
— >i^7^— ^'SS^fSt. E4IC^-rJ:3l-. 4DCB 

[0 0 14] ffiffi«iErol^S{COViT0 5~H7 

[0 0 15] ^miZTik-r&mmmit, ±^hu-=.>i^ 

[0 0 16] f^. msiti/a-y^^mAmiEum^. m 
^7iti7uyi;iiLmm^RFmmzMi^mmiyr 

Vi^>«^$*>«r^UTfeO, Xi-1. Xi, Xi + 1 

Ffi^©-y->y;l'<H"e^-2>. H Level. C Level. L Leve 

[0 0 17] ERRtt. hU-->'^'r-^<Dm±RF 

m^\zi5^■f^±:>^n}&<D■*)■>y)l.mx i tmwm u 

veliiWH (ERR=X 1 -C Level) "C^O. ff^RFif 

P-;/i'^ffl*^iiiE;i^ci®-& (0 5) ICH, ERR = 0<!:^t 
0. i!5#«>&4aXUftfiOT&'5. Cinf^^^L. i^a y 



i^fi[ffl*<fl*RF«^tCi*L5fefTUTVi-5li^ (0 6) 
lcttERR<0 2e(ci7P-y:?Ci:ft*m*RFft 
^JC^tbilSLTI.^^«^ (07) ERR>Ot;i^. 
[0 0 18] U/i^^oT, ERR<0T&niti7Uyi; 
*a6*S:&|nj, ERR>OT*n«i'Pyi^S:jtie)l. 

[0 0 19] UA^UJid^S. hU-->if'r-^'mmiz 

ii»^mm6^UXmmzJ:r>X]^a-yzrT'yhi)^^±L. 

Tn^RFmn7()m8(Dj:^\z^m-r^t. cinjrisi; 

TERRJcan^i^U^. ^J^«, S8(d:. i/P-;/i7fir 
ffld^S^R Fm#»CMb3feff UTV>-5«^ (±ffiEI 7 
ffiS) \Z}iayf7'yhi)^^±Vtt^<D-V$>^i)^. Z.<D 
:®^{cfi. ERR<0i;i5:0. HPy hAt^^b 

[0 0 2 0] Sfc, VV--->if7=—i'mi$.(n^^RF 
m^(Di^^ti^^A\ZiS.^ii. 0 9CDj;plC^Jg-r^, d 

n«. d7P.>r^fi:ffidtM^RF{t^C?*b)l]ti (±820 

StCfflS) bTit8i£fie«-*<JS®bfct>0-C*-5*i. 

fi!:ffl*<iiMbTli-5tfei«)t>^-rERR>0i: 
;fa:t). *3fE©ERRt«iESit©®ttS:?l-5Jlt»Ci^ 
•5. 
[0 0 2 1] 

[^W*«<g»ib<fc^<t:-r^g|S] i^b/tct'SJC. hl^ 
-~y^=f-i' tc J; 0 ng5i7 p /7 «^©fi[ffiiBSS:fT 

[0 0 2 2] z.<Dlt^. ±ES£*©SlE^R{cab^T«. 
ffi«iE*« jgttJ::;S: $ n;S: ®«©5^- ^ * A» fc 

S^T^lia: < <»: Vio ^FpISjO** b -5. 

[0 0 2 3] z.<D:^m^m^-r^rzib\z. w^^^u^it 
Tfi^^saiE^£^T-^T^»<^|J^a^;^^**t^)-5/^»^ ste^i-i^ss 
©hu-->i^5"-^^$«feiibfcD, 5'-^'«l«*fi^^ 
xmmmzmm-^n^mfko h i^~~>if'f-^mML^ 
mm&i \zmK>&o-z^^f)^h^, 

[0 0 2 4] bA^b;^d<^, 5teiJ-;*S$©M^-x>^ 
x-:5'*«{6«irsCt«l2ii^a©<£TJCO;5:*t»3. S 

EtSVj: n/i <»: l/i o fcP^^SxS^fe b ^ . 

[0 0 2 5] ^Z.X. x-^'^^iffJCfftT 
^^fii4SfflIE?&fi£bf§S J; ^ ic-e-A/if-S fc©T*S. 

[0 0 2 6] 

[0 0 2 7] ii*^l lC^-55!B^fi. ^D-v^*fi£©a 
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1 •p£Ji±®t9K h I. — ~yif^—^^'^ts':fuvi7\z 

[0 0 2 8] li*^2(C^^|g|^«. ME^O^^tfflfit 
n±i7 0yi7<Dimm^n (n>l) ^J-fiJLfcfiCffi 

[0 0 2 9] m^m3iz%i>^m\t. mmi^ayi^^^ 
mmA^nBMmmmm (vco) >s:^ts&mmw\^-y 

CO'sO*(If9«JE{C:;i-7-fe>y h*4F->LS^®Sr«x.. M 

■5. 
[0 0 3 0] 

[mM<Dmm<Dmm] :^^m(onm<Dmmz-z>^ 
[0 0 3 1] mi\t.^^m<D-nmm^7ii-r-:/ayi7m 

HtC^V^T, 1 0 ltt02Tl5i?gbfc3tSS^^ 

>x) A^Sffl^nxviS. :in«, ^temT'-^xi? 1 0 

lOff^RFm^tt, PR:;?iC [0tJ^«, PR (1. 

*^*^^ff3feRFffi^*^e. "1" , "0" (D2mn± 
5^-^'*^§^f-t±. mm-r^^o\z, m^RFm^cD-*)- 

[0 0 3 2] 1 0 2«lf <yi7T-;/7'T% Jta^xi-Xi^ 
1 0 l^Tt^MtC^^f -SiltJCiD. fl^RFW^. 

^>>7x>->-\';uy-y>'ir;ns^ (TPP) ^tiitir 

JI/UX;ft>X) :^^lCtiEofc©T*-5, iit. TPPft 



[0 0 3 3] 1 0 3ttA*>hVtX7^';U:5' (BPF) 

[0 0 3 4] 104«AD^^S-e, A*>KAX7'i';U 
1 0 3©m*S^i£T-5«iEi'P-;/i'RCLKlCj;t> 

[0 0 3 5] 105 \t.m.mm{t^-v. 0<i;t«p R*iC:<D 
^m^m\zm.m:^ j: -5 ic7 w u >i^-r-5 h ^ >x 
n-^)Vy ^ )Vi'\zxm}&^t\.^, &jg^ft:§§i o sic 
T. S^RFffl^«f|±nIig;i|!EfiI©|gF^F^Tg54*1±$: 

[0 0 3 6] 1 0 6tt«f^tfS«I5IKT. PR5^SCO»[ 
U XAT'&S 'J XAJca-cJ# 2<iSfli*iJ 

1 0 6«> m^$n;tx-^{c:*5t^s "1" "0" 

[0 0 3 7] 10 7\S.^y ^^^WIeI^T', k*:$' f^^lsl 
0 6fCT«#Snfci:^2ffl5=-;5'*^&-ti^><>h 
(Segment) 1 ©^•y^'— ;H*Ofi[MS:^ttlb, 

^m^9mm\zt^\yX9^s.>tfmn^mfs-^^. 

^r-y^ -)U \i (Divans., JCffiSS 

n-5. 

[0 0 3 8] 1 0 8 ttT^-^'agmiigST, ^y^r-t^m 

[0 0 3 9] 1 0 9tt^»3irjEiHlKT. ^H^n/cT^- 

Kl 0 9«. KDfTiE?gF#©ffrjEtg;»3*S;^yt^0*«^ 
4bfc*^S*^©W^t)fTi'V iriEOBlS^ 
*3>ha— ^ 1 1 3lcffi:^f ^. 

[0 0 4 0] 110 «PLLIhI^T, Ell 0 \Z5h-t^o\Z 
TPP«^7!l^€.FCMS:'^aiT'5FCM^miHlSS4 1 

fi[fflJt«SS?S4 2t. m)E*9ia?5gSS (VCO) 4 3 
i:, VC0 4 3®til:»7^5 3 2^j'^T-5 5 3 2j1*':7> 
^'4 4<i:J:0^^$n, tf y 7>y :/ 1 0 2 /6^e©T P 
P « ^(^W F C Mfl*«^lC|5lffl bAcB^i' D i7 p C 
LK***£T-5. FCMSr-^tfTPPfS^ (01 1# 

m tt. ?i^?tt'-A*iFCM^&^^bAc^'i'5>y-e 

■fDi7DXB?f,«TA^±*^-5«fetiJ{I^FA$rm:/3b. M 
*^*^ffiffl^FA«VC04 3<^ltl:^«^*5 Z2^m 
-r-5 5 3 2ji*':7>^4 4 75^?,(7)|±i;^)m^FB<i:<?)FBllC 
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vco4 3®ai*ffl^ m^i^ciyi/mn) <D&is^m 

g-r^. CinJCiO, PLLUli^l 1 0tt±l2iESjS?J^ 
(Dfp^CDXy i^iZ^ma^mm X^tzM^f O ^ P c l k 

[0 04 1] 111 ttWiiESff mniKT. e^' tf«^0 

Kl 0 6*^e.<D5''f 5>i/{i^TN{CSt?€figi}gl|<t:l§ 

1 0 5CDai:'3*^e.^ffi-rn»ERR<£rSfflb. ccD^m 

bit^ffiTn«ERR»C*Si;TPLL|fiI^l 1 o*^e® 
P P C L K©(fl[ffl*|jE*^fT*3n«. 

[0 0 4 2] i)^i)^^^mirtim.<D%m\t.. ±^±if^> 

h (.Segment) l<D-^y'S^—y'<—JUl^<DhU——>if 

ffllElKl 0 7*^5.. ■^tz.hV——y^'f—5'<DZ Level 
OffiSrH Level*^&L UveUZi^VfX'M.Wt^^'i S,.>if 
tttr^'t^^lHlSSl 0 6*^&^'-r5>i/'«#TNtbT 
A:^sn-5. ii->y;Pj^ (X i) «. tftS'lfa^liFKl 
0 6JC*5lt-5 2ffl^— "1" "0" ^©^-ffc^ 

>i^(i^TWt 2ffi5'— ^'O "1" "0" '^©SSfl: 
[0 04 3] 1 1 2 «i7 p i^fflrffililElilKT. «IEfi 

^ffliggs 1 1 1 »cT^msnfc»iESs e l ics-tj^pl 

LlHl^l 1 Oy6^?>CD|iafei7a-y^PCLK<iDtelaSrliIE 

[0 044] 1 1 3«zi>hP — 77?. -^-fi^pya-tr 
«;/1i-^V»ttDSP (.'T'Jiir)Vi^if-r)V':fu±.v^) mz 

[0 0 4 5] P> hP-7 1 1 3«. ^'W 
ll*^nfc:?^p>;/i'<DS**ff5-< 
<5'^-:^i;n^mnn<D^=i.-y h\zn\.xmmt^. 

iztti^r&mmiEmBmm i n i r^m^-r^. miEm 
nmm^ iii\t. mis.mmm. i n i T*^eficffiffliE« 

iJtt^fiffittiEfflSraiEMSELiLTm^J-r-S, i^U 
yi^UmniE^m 1 2tt, «EffiSEHctJev>, SSfe 
P <y P C L K(0fi:4i€:»iE LT«iEi' P «y R C L 
KttnL. AD^^§§1 0 4{Cftif&-r -5. 
[0 0 4 6] ^K:rPyi7(C*Jl»T^f3*«;S:l^7!i\ Sfe 

[0 0 4 7] — friE-u^f3i^^mK>A^$>^m-^iz{t. 

p> hP-7 1 1 SfiRSr^Kyp^yi^ro?!^ Oh 7 
Mii.^^isb^fzisbizi'ayi7^i/nmmmsb^m^m 

mmmmiziianLfciSirzr3.wmiiLmm i n i nmiEm 



[0 0 4 8] mzfS.Wm&^Mizm'lSKUlEiZiol^^Xh 

j5«, 7.i/n±mmiziS!.m^ntzmmmT-t^^ 

[0 0 4 9] 0 1 2 f4. ttiE«gffilHlK 1 1 1 (D-m^ 

fc-y->:/;Ux-5'D i nj5^e.it9gfig»(C Level)$M# 
L/Tfi[ffi-rnfiERR*tii*)-r-5. 5 2tty-hT, t 
^'tS^HISSl 0 6d^5<i!)-y->:7^'J >i^5^— i'D i n© 

"I" i^e, "0" 'v®s:flsj^«*-r^'f 5>d^m^TN 

[0 0 5 0] AD^^SSl 0 4*t8t:-y hJt« 

T&O. RFm^d«AD^g|g§l 0 40*S6U>>'©8 
O^gftTA^Snfctb, nT: 2T (n^3) ©« 
*iJt:*«*55 : 4 (8 0 %) tTSt. ttiEi^ d 

i7j&t± 1 0Setl^cD*6HtciK^SBr3e«effltt I ERR I 
^16 

[0 0 5 1] ^hx. w^-rnmssmm'&<Dm.m!>\-\z 

$)^^(D^, y-h5 4. 5 5tcKf^fI^;!)ittl:i^;$n 

h 5 4 LT7 >;/ y^S^-i? 5 6 fCT y yjt^ 

(UP) ERR*<Bf3t©«6HJ:0:*:^V»«-&»C 
y-h5 5!£:ft'bT7<yy^':>>*':7>^'— 5 6JC 
5'r>>}t^ (DOWN) ^r^f'S. 5 4tty— hT. U 
'^JPflJSlelK 5 1 *^ ^ 7 >y :7Jt^. itlggg 5 8*^ 

6.05«#*VWU^;i/ (^-Stc, <m) lC*4l^{CT-> 
y:J''i7>;*j't7>^-5 6tC7>yyfg^<&tti:f3t-S. 5 5 

^, itfesgs 7*^^<7)(s#*vw (^-a, > 

0) JCfe«^tCT-;/7'^^':7>*':7>^'-5 6tC^':?>fg 

^^m-ht-^o 5 6«. TvzT^^yti^y'^-x. V 
-h5 2*^6ftfPJi^«^*^'A;^$n, i.c>. 
^0^5 3*^e7-v:rfi^ifc«^^9>*t^*iA:t>$n 

7. 58tttkli«iiT, <;uyi?WimiEM^\\2.\zx 

"0" t©tt«giKm$^n-enffi:>3-r-5, &ite<stt. 
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0, *'>>^5 6©<i*<fi "m" *fctt "0" izMLIt 

[0 0 5 2] 5 9ttX<y veiffiH^T, 5.>ifm^ 

>*'?>^'5 6CDLOAD^TlCtt«&-r«. T-jf^^ 
>A>^>^'5 6«, LOAD^TtCX'yi?«ltH[nIK5 9 

N I T7i«-fe<y h^ns, fiP"^, h^-->yx 

- ^' 7 ^ -;n* 34<i^m * na « jc«}»iffi*«i9:^$ c 

[0 0 5 3] fflIE«»tBlHl8Sl 1 IK, VV--y^=f 
^5 6©ffiS:lofc*tt*'>>hy':7>;S-&, R/r^^iBJ; 

0 fefittntf* •:7>^'56©ffl[^£i -pife'tt* > h T 

*«:7>5'5 6©ffi«, «iESSELiUTi^ 

P'^/i'^tiMiEiHi^i 1 2ic«i^$ns, 

[0 0 5 4] hU'— r:>i>^5^— ^'7-1'— JUHO 

s^^^iMFT-rst. y-h5 2d^&©ai:*j*tLi/'^jnc 

5S^-a-r, i7 D i'^iffittiEIsISS 1 1 2 « h Ix— - >i;' 

[0 0 5 5] »f*^-5lfif^lCOV:.T, ttIE■:©^^^:^:ER 
RCO^<b^£^r01 3Sr#figLTI!iBJT'5. 
[0 0 5 6] X'v>''^ailHlK5 9*^5.® ^' 1-5 >y«^ 

ifiT-jfi^^y^^y-S' 5 6© I N I T«8^jc#ts&$n 

^i, «IEftSEL<!:LT«J»8ffl (m/2#ifiWSI?C 

*|JSU. Ty7'^^'?>A'>>^'5 6<7)*«:7>hffl«:^fl: 

SEL*t/h$<;fe.5lCOn. ERR*-5-tfDlClDtmbTli 
•5. 

[0 0 5 7] aiESSfttJlHlK©0^tlxTiai 2Ttt 

[0 0 5 8] E 1 4 tt. P t^^talilElHlK 112® 

^(*:W<ifi£0'J**f =b®T$.^. 0tC*5ViT, 7 1tt31 
M^T. S^5'Pyi7PCLK*A:'3i:L. ^rBlRiOjl 
3iaT*«iB+ ia5S®a®i'n'yi'CLK0~CLK 
m*ai:ft-r-5. 7 2 ttS*?8lT, MZEaSCffilUgS 1 1 1 
*^ ^ WffilEM S E L ICS-:?#31M i7 p C L K 0 ~ C 

LTai:^-r-5. fiSIAfi, «iEfflSELd<n (O^n^ 
[0 0 5 9] *5!^©||Jg®}B^JCOI,iTlttiqU 



[0 0 6 0] 0iJx«, 01 ©^IE«»miHlK 1 1 1 T 

01 Sfw^t". 0IC*3l»T. 1 1 6ttll>hP — 

0. 01©3>hP — ^1 1 3tl^— ©^^glCftJ^TT 

:?-Pi^tll*L''^;H£3EMnIffiJ5:««e*fil^TVi*. 

^;t7-fe«y h«JE) <£^^t;*-a-SJltT01 il^-®g& 

[0 0 6 1] ijgjg^^kigl 0 5*AD^JfeSgl 0 

4©m©(rEgb, 7:?-Pi/"iSJg«<fc;tcJ;oTPR!^tt 
Jc^^kTS J; p C UT fe Ali. 

[0 0 6 2] PR (1, 1) ■)3^<Dmm.y'^7. 
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